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Card 1/1 Pub. 22 ~ 25/56 


Authors 3 Budnikov, Po Pes Memb. Corres. of Ac. of Ste USSR.; and Tresvyatskly » 


Title b study of the structural diagram of GeO, - Lig0 


perdodical * Dok, AN SSSR 99/5, 761-763, Dec Li, 1954 


i Abstract % The presence in a GeO. ~ LiOsystem of Li,Ge0 and Li, GeO compounds with 

malting points of 1237 and f29543°, resrectively wat established by study- 
ing the structural diagram of the above mentioned system. The two eutectics 
discovered in the GeO, = Li,0 system, their percentage composition and 
orientations, are described. ! phous conversion of GeO, in compounds 
containing from 85 - 95 mol. % . 5 mole 2 of LicG, was observed 
‘ab a 1035 +3° temperature « -1931). “Table; graphs 
illustrations « 


Instiverion + The D, I. Hendeleyev Chemical-Technological Institute, Moscow 


Submitted + dune 22, 1954 
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137-1958-1-177 
Translation from: Referativnyy zhurnal, Metallurgiy+, 1958, Nr 1, p 28 (USSR) 
AUTHORS: Budnikov, P. P., Tresvyatskiy, s.G., Cherepancv, A.M. 
ee 


TITLE: Highly Refractive Oxides and Their Products (Vysokoogneupornyye 
okisly i izdeliya iz nikh) 


PERIODICAL: V sbornik Fiziko-khimicheskiye osnovy keramiki, Moscow, 
Promstroyizdat, 1956, pp 301-324 


ABSTRACT: Current views on the processing of raw materials, charges, 

molding, and sintering, he properties and areas of application 

of products made of highly refractive oxides melting at over 2000°: 
Al203, BeO, MgO, CaO, ZrOp; ThO2, and CeO,. In 
accordance with the data of Hume~Rothery (Hume-Rothery, W., 
Metallurgical Equilibrium Diagrams, London, 1952), practical 
recommendations are adduced on the choice of material for 
crucibles and the atmospheres and fluxes to be used in the fusion 
of 45 different pure metals (from light ones such as Li, Na, K 
and others to heavy ones like W, U, and others). Bibliography: 
124 references. 
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Translation from: Referativnyy zhurnal, Metallurgiya. 1958, Nr l. p 25 (USSR) 


AUTHORS: Budnikev, P. P.. Sch age ee 


TITLE: A Method for Determining the Temperature of the Liguidus and 
the Solidus in Studies of Fusibility Diagrams and Phase Diagrams 
of Highly Refractory Oxides (Metodika opredeleniya temperatur 

likvidusa / solidusa pri izuchenti diagramm plavkosti i diagramm 
sostoyaniya vy 3okoogneupornykh okislov) 

PERIODICAL: V sb. ; Fiz.-khim. osnovy keramiki. Moscow, Promstroyizdat, 

1956, pp 520-536 


loyed to set forth methods of determin- 
ing the temperatures of the liquidus in systems where smelting is 
done in air, in an inert gas atmosphere ot in a vacuum, 4 method 
of annealing and hardening, anda method of thermal analysis at 
high temperatures with employment of high-temperature W-Mo 
thermocouples. The latter method, developed by the Authors, 
ig described in greatest detail. Fusion and crystallization curves 
of Alj,03 ~ eo Al203; 28102, Mg2 SiO4, CaAl? O4, and CaF2, 
obtained by the W-Mo thermocouple method, are adduced, 

Card 1/} Bibliography: 32 references. 


ABSTRACT: Literature data are emp 


L. Refractory oxides--Temperature--Determinaticn 2, Ores--Pro- 
cessing--Equipment 
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PHASE I BOOK EXPLOITATION 


Tresvyatskly, 8- G., and Cherepanov, A. M. 


High-refractory Materlals and Oxide Products 
(vysokoogneupornyye matertaly 1 izdeliya iz okisilov ) 


Gosudarstvennoye nauchno - tekhnicheskoye 4zdatel 'stvo 
literatury po chernoy i tsavetnoy metallurgil, Moscow, 
1957, 246 pp-, 3,000 copies 


None given 


Matveyev, M. A.; Ed. in chief: Budnikov, P.P., 
Academician; Ed. of the Publ. House: Rozentsveyég; Ya.D.3 
Tech. Ed.: Vaynshteyn, Ye. B. 


Tis book is for engineers and technicians working 
with refractory materials in the fields of metallurgy 
and industries using high temperatures. 


The book provides data on the manufacture and uses of 


high-refractory materials made from pure oxides and 
presents & method of classifying products made 
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" ‘High-refractory Materials and Oxide products (cont. ) 83 


from alumina, zirconia, spinellides, oxides of pivalent metals, 

actinides, lanthanides, and mixed oxides. ‘The principal stages 
of the manufacturing process are reviewed. 

TABLE OF CONTENTS: 

Introduction 5 


Ch. I. General Information on High-refractory Oxide Products 


1. Classification of high-refractory oxide products 7 
2. Principal stages of the technological process of 
manufacturing high-refractory oxide products 9 
3. General survey of the properties of high-refractory 
oxide products 42 
k, Use of high-refractory oxide products 61 
Bibliography to Ch. Es 66 


There are 111 references of which 55 are Soviet, 50 English, 
4 German, 2 Japanese. 
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High-refractory Materials and Oxide products (Cont. ) 
Ch. II. High-refractory Materials from Alumina 


1. Manufacture and properties of alumina 
2, Techniques of manufacturing products from alumina. 


3. Use of products from alumina 


Bibliography to Ch. II. 
there 64 references of which 47 are Soviet, 13 English, 
4 German. 
3g of Bivalent Metals 


1. Products from peryliiun oxide 105 
2, Products from magnesium oxide 123 
36 Products from calcium oxide 139 


151 


Ch. III. High-refractory products from Oxide 


Bibliography to Ch. IIt. 


There are 106 references, of which 42 are Soviet, 49 English, 
13 German, 3 unidentified. 
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Wigh-refractory Materials and Oxide products (Cont.) 83 
Gh. IV. High-refractory products from zirconia 


‘1. Products from zirconia 155 
2. Products from zirconium 182 


Bibliography to Ch. IV. 188 


there are 67 references of which 26 are Soviet, 33 English, 
6 German, 2 French. 


Ch. V- High-refractory Products from Oxides of Actinides 
and Lanthanides 


1. Products from oxides of actinides 191 
2, Products from oxides of lanthanides 215 


Bibliography to Ch. Vv. 218 


There are 45 references, Of which 11 are Soviet, 30 English, 
4 German. 
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Ch. VI. High-refractory Compounds From Spinellides and 
From Mixtures of Oxides 


1. General characteristics of high-refractory 


spinellides 220 

2. Products from magnesia spinel 225 

3. Products from mixtures of oxides 227 
BLbliography to Ch. VI. 233 


There are 27 references, of which 6 are Soviet, 20 English, 
1 German 
Appendix I. Some properties of high-refractory oxides and 
oxide products 237 


Appendix II. Thermodynamic and physical properties of 
oxides 240 


AVAILABLE : library of Congress (TN677.167 ) 
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AUTHOR: Presvyatskiys 8. 131-23-5-9/16 


TITLE: on the Influence of Vibrogrinding oF the Sinteriné of Active 
Magnesium Oxide (0 vliyanii yibropomola n& spekaniye aktivnoy 
okisi magniys 


PERIODICAL: Ogneupory » 1958; Vol. 23, Nr 5. pp. 229-233 (uss) 


ABSTRACT: L. I. Trenin took the experiments. In previous 
experiments it became nat active magne sium oxide can 
well be sintered, put is di i press in ary condition 
and also by means asticizers: r compressibility is 

explaine j iti in 
figure 1 the p 
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not be less than 0,5 - 0,6 of the specific weight of the 
material. There are 5 figures, 1 table, and 7 references, 
all of which are Soviet. 


AVAILABLE: Library of Congress 


1, Magnesium oxide = Sintering 2. Vibration mills — Applications 
3. Grinding ~ Effectiveness 
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AUTHORS: Budnikov, P. P., Corresponding Member AS ussp, SOV /20-128-1-22/58 
_ Breovyatakiy, Str Kushakovekiy» Vo Io 


TITLE; Investigation of Phase Transformation of Uranium Oxides in Air 


PERIODICAL: (isan), Akademii nauk SSSR, 1959, Vol 128; Nr 1, pp 85-88 
USSR 


ABSTRACT: In the present paper the decomposition of uranoso-uranic 
oxide occurring with heating was investigated, a8 there are 
only contradictory data on this problem (Refs 1-6). The decay 

temperature was determined by means of continuous weighing 
of uranoso-uranic oxide in tabloid form or pulverized during 
heating within the temporature range of room temperature uP 
to 1600-1900°. The curves of change in weight of uranoso- 
uranic oxide on heating and cooling in air are given in 
figures 1 and 2, For the determination of phase composition 
at different temperatures hardened samples were used, The 
results of investigation are given in table 1. The results 
of two series of investigation indicated that uranoso-uranic 
oxide loses oxygen to a large extent already at 900°. However, 
up to 1450° the quantity of oxygen still corresponds to the 

Card 1/2 formula U0. 163° The radiogram taken of the oxide of this 
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Investigation of Phase Transformation of Uranius sov/20-128-1-22/58 


Oxides in Air 


SUBMITTED: 
Card 2/2 


composition differs from the radiogram of 505° At still 


higher temperatures, up to the boiling point, U4% at 


atmospheric pressure is in equilibrium with oxygen. The oxygen 
content within this oxide decreases with temperature increase. 
This causes a lengthening of the lattice spacing (Fig 3). The 
results found made it possible to complement the high-tempera- 
ture range for the phase diagram of the U-O system (Fig 4)s 
plotted by Akkermann(Ref 2). The samples U0, 993) DOs 44? and 


U 
and 4600° proved to be two-phase and consisted of uo, and U Og: 


0, 08 calcined within the vacuum (10°. torr) at 1050, 1100; 


However, it is possible that the two phaser found by the authors 
during the decomposition of the solid solution have been formed 
due to too slow cooling. There are 4 figures, 1 table, and 

6 references. 


June 2, 1959 
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AUTHOR: Tresvyatskiys s. G. 

TITLE: The Influence of the Structural Type of the Crystal Lattice 
of Highly Refractory Oxides on the Relative Sintering 
Temperature y ; 


PERIODICAL: Ogneupory 5 1960, No- 10, pp- 467 ~ 470 


TEXT: The resu ts of experiments on chemically pure aluminum! 

W berylliun-; andynagnes ium oxides are mentioned in the present paper. The 

relative sintering temperature was assumed to be equal to the firing 
temperature in °7, The dependence of the relative porosity on the rela- 
tive firing temperature in °% is shown in Table 1 and on the relative 
sintering tempera The values of the microhardness pf the 
oxides investiga y means of the Tr-3 (PMT-3) 
instrument. The depen tive sintering temperature and the 
microhardness of highly r des on the type ana energy of the 
crystal lattice is shown in Table of the relative 
sintering temperature ‘on the energy of the lattice of highly refractory 
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oxides, related to the unit volume (uy, keal/em’) is shown in Fig. 2, and 


the dependence of the microhardness on the same quantity, in Fig. 3. The xX 
foregoing refers to the sintering of pure, highly refractory oxides of 

the solid phase and cannot entirely be extended to sintering processes in 

the presence of Jiquid phases, nor to the sintering of oxides of non- 
stoichiometric composition (such as Cr,0,; Ce0,); or to the sintering of 


oxides with polymorphous transformations (Zr0,). There are 3 figures, 


2 tables, and 7 references: 5 Soviet and 2 German. 
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Melting Point Determinaticns in Air 
of Uranium Oxides With Some Other Oxid 
the Editor 


Atomnaya energiya, 1960, Vol 8, Nr 1, pp 56-55 (USSR) 


An increased interest in interactions of uranium cxide 
with other oxides in air prompted this investigation. 


The authors used UO,; BeO, MgO, CacO., Bald .., A102, 


4 
Lan. Si0,, Ti0,, 2r0.,5 ThO,; Ce0,, HPO) » V0,» rs 
Bin03; Crp03, (NH), ) MoO), » HWO) , Fen035 and MncO., most 
of them classified as pure, analytically pure, and 
chemically pure. The degree of purity of Ta,0; and 

a 

V5 was not certain. Equimolar ratio was taken, @xX- 
cept in case of oxides of Mg, Ca, Sr, and Ba where 
additional 1:2 and 2:1 molar ratio mixtures were ore- 
parec. The mixtures were first heated in porcelain 
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containers at 800° c, and formed into priquets 25 mn 
in diameter, and then roasted at 800-900° C. Tne 
briquets were afterwards pulverized and the procedure 
repeated at 1,000-1,100° C and_1, 200-1, 300° C in 

gs. At 1,300° C the 

briauets icoked sta 

Determin 
m 

temperature was determined by m 
tion. The cone vertex was heated in 
maintained between carbon electrodes. Temperature 
measurements were taken with a microoptical pyromecver 
with an accuracy of +30-50° © for specimens forming & 
droplet, and 450-1007 C for those melting along tne 


surface with a hard to obtain droplet. Results are 
listed in Table 4A. There is 1 table, and 1 Soviet 
reference. 


SUBMITTED! August 3, 1959 


APPROVED FOR RELEASE: 03/20/2001 CIA-RDP86-00513R001756520020-3" 


"APPROVED FOR RELEASE: 03/20/2001 


=a 


- Melting Point Determinations in Air of 
Binary Mixtures of Uranium Oxides With 


CIA-RDP86-00513R001756520020-3 


SSK Si a PENGETE PEE SS Sed kt CASSIS etek SI AE ES 


77219 
sov/89-8-1-13/29 


Some Other Oxides. Letter to the Editor 


' Melting 


Composition, mul To 
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Charge 


a 


a Feom 
Cham cw | 
analysis # 


Other 
UOa | 


oride 


temperatures 
uranium oxides with other oxides 


u/He eateo 


temperature 


in gir of binary mixtures of 


—— nent 
$ 
1 


Mel fing i 
MelTiny mode 


2200 }- SU Melis with dFFeuity, almost 10 Avoriets 
1900-4. 50 
{750+4- GO 
1850-4 30 
2000-- 50 > 8 

2000+ 50 * 

2260 1100 No devpic ts , surbace melting 


11,5 
1/0,56 
1/42 
£/1,53 
4/0 ,404 
asi 
1/2,35 


50 BeO 
33 MgO 
50 MyO 
67 MgO 
30 CaO 
50 CaO 
70Ca0 


Deeptuls Fur with difbicslty 
Melts with droplet Formation 


Same 


Same 


00+ 50 
2100+ 50 » + 


1/0,4 
1/0,93 
1/2,37 


33Sr0 
530 SrO 
7 SrO 


See note Cerd 5/5 


2200+ SO Metts with drupkT formaTion 
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Mel Tea mode 


easily asin the previovs mintuse 

BOAILLOs | — 19404- W Meirs wilh droplet for maTio4 

50 La,03 1/1,6 2350-10 Droplets Form with dy threw tty 

B0Si03 1/1 1770+ W SurPace melting 

HO TIO, ~ 1480-- 0 Mette easily 

W dri). = rus 0 | Malte with difhcurty, almest 00 d cope tI 

50 ThO, —_ He ntanntes = | 

50 CeO, _ 27004 150 | Alaesr gees 907 metty welds : 
electrodes : 


5O P05 4200 1: 1350 ae melted dyuerry pre tomar ly j 
coasting 
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In cases where chemical anelysis was not gerformed, 
changes in chemical constitution were practically 
negligidle, with the exception of mixtures with 
oxides of bismuth, lead and tin. 
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AUTHORS: preevyatgkive Se Gee Kushakovskiy 9 Vo Loy Belevantsevs 
Vo Se ec ay 


1 


4 
v 
ad Bed - Gd203 


v A 
TITLE: Investigation of the Systems BeO - Sm204_ an 


PERIODICAL: Atomnaya energiyay 1960, Vole 9s No. 1) PP. 34-59 
als for the preparation of the sample had @ 
tures of atill liquid and already 


its contained in a molybdenum crucible W 
hermocouple. By a chemica 
sition 9° 


TEXT; The starting materi 


purity of 99-5 to 99.$ %. The tempera 


solidified me 

means of & tungsten~mo 

the slowly erystalliz-ng 

determined. The analysis 

aifferent from that of the la 

samples indicate that in the i 

crystallizes first while in i amarium and 7 
i f beryllium 


gadolinium’ oxides do so first. 
in thermally treated alloys containing oxides of rare earths are measured, 
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no solid solutions are found in beryllium oxide. The eutectics contain 

35 mole % of samarium or gadolinium oxide and 65 mole % of beryllium 
oxide. The phase composition of the samples that contained much Sm20z and 
Gdo03 could not be determined roentgenographically. Samples that contained 
0.5 or more mole % of beryllium oxide and were annealed between 1300°C 
and 15009C showed two distinct phases in reflected light. This supports 
the theory that in the systems BeO - Smo0z and BeO ~- Gdg0z in the 
temperature range 1300-1500°C solid solutions do not occur in the oxides 
of rare earths. The phase diagrams of the above systems are reproduced 

in Figs. 1-3. The melting points of the eutectics of these systems are 
lower than those of the system BeO ~ Lag03. There are 3 figures and 3 
references: 2 Soviet and 1 German. Dae 
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AUTHORS: Tregvyatskiy; S; G., Kushakovskiy, Vv. Ie, Belevantsev, 
V. S. > ‘ ” 


on y\ 
TITLE: Investigation of the Al 0” - $m,0, and Al 


20s 0 
Systems aa . 


2 


PERIODICAL: Atomnaya energiya, 1960, Vole 9, No. 3, PP- 219-220 


TEXT; In the introduction te the-present "Letter to the Editor", the 
writers discuss the results of other authors who have studied the systems 
mentioned in the title. The main part deals with experimental determins~ 
tion3 of the solidus and liquidus temperatures of these systems betwen 
+700° and 2556°C. For this purpose, the authors used the high-temperature 
thermal analysis according to the method described in Refs. 4 and 5. 


and Gd,0, with not more than 0.5% impurities (othar oxides cf rare 
earths), and A1,0, of the type MAA(ChDA) served as starting materials. 


Tne thermal analysis indicated the following: The eutectic (A1,0,~Sm,05) 


APPROVED FOR RELEASE: 03/20/2001 CIA-RDP86-00513R001756520020-3" 


"APPROVED FOR RELEASE: 
PS Sa RE aS Bs SEBS FS : 03/20/2001 CIA-RDP86-00513R001756520020-3 


Se Ears Ee : 
ee | | resdbes fl nef Bees a a ea tea 
ai ae eee dot ook are: t- cr a tres EE 


Investigation of the Al.0, - Sm,0, and 5/089/60/009/003/009/014 
e3 a8 B006/B063 

Al,0, ~ Gd,0, Systems 

melts from the side of Al.0, al 1770 +-20°C (Fig- 1), while that of the 
A107 > Gd05 system starts melting at 1760 + 20°c (Fig. 2). From the 

‘tie e c : 

side of the rare-sarth oxides, the eutectics reach their melting points 
at 1860 + 20 Cc and 1930 + 20 C, respectively. The compounds SmA10, and 


“ GdAl0, melt practically at the same temperature, namely, 2060 + 20°C. A 


Mierostructural analysis after the thermal, analysis (in reflected light) 
showed that in aljoys having oO . :20 mole% of rare-earth oxides At,0, 


orystal lized ficsty ah ges 10. moleyey gm\10,.: or GdA10.3 nnd at 75 ~ 100 


rar om, om 50, an eS Tutbettics. were found betacen °O and 7% mo leg 


(1ow-melting eutectic) and petweer (O.and 75 mole% of rare-earth oxides 
(ni gh-melting autectic)-. Samples containing more than 1 cr less than 
99 mole% of such oxides ‘were found to be two-phase substances. The 
invariant points of the two systems investigated (above 1700°C) are 
listed in @ table and conpared with the data published in Ref, 3. The 
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numbering of the points corresponds to that of Figs. 1 and 2. The results 
obtained by the authors partly agree with those of Ref. 3. There are 
2 figures, 1 table, and 5 references: 2 Soviet, 2 US, and 1 British. 


SUBMITTED: March 24, 1960 WY 
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AUTHOR: Tresvyatskiy, 3. Gs B015/B005 


TYTLEs On the Role of Closed Porosity in the Sinterin;; of Fure, 
Highly Refractory Oxides . 


PERIODICAL: Ogneunory, 19605, tir 3, pp 130-132 (USSR) 


ABSYRACT: @o investigate the reasons for the anonalous tohavior of 

magnesium oxide in sintering, the author describes the sinter- 

ing conditions of active Ba;nesiun-, berylliun-, and alusinun 
oxide under similer conditions. ‘the investi;cetion results are ) 
graphically representcs in figures 1,2; and 4 which show the iF 
dependence of real, ov@n, ord closed porosity on the weight 
by volume of the samples. The fine structure of the megnesiwm- 
oxide sample is shown in fi;mre 4. In conclurion, the author 
states that the sintering of samples up to a high density can 
only take place in the ebsence of closed pores. If the closed 
pores are mainly situated along the crystal poundaries, this 
process occurs at a sufficiently high rate, which is not the 
case with the formation of pores inside the crystals as can be 
observed in the sintering of active magnesium oxide. There 


AP 
PROVED FOR RELEASE: 03/20/2001  CIA-RDP86-00513R001756520020-3" 


"APPROVED re pelea sla ikea CP RESO: yee een ooo cuene 3 
35908 NO BAS az) anes . miei a 


s/131/60/000/03/ 008/013 


o 


On the Role of Closed Porosity in the Sintering; of 


Pure, Highly Refractory Oxides BO15/BOO5 


are 4 figures and 3 Soviet references. 
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High-temperature thermal analysis using tungstic molybdenun 
thermocouples. Ogneupory 25 noe4;:180-181 '60. (MIRA 13:8) 
(Thermocouples) 
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AUTHORS! Budnikov, P»P., ane presvyatskif, 5-G- 

eS ea ee 
TITLE: Methods of high-temperature thermo-analysis of oxide systems 
PERIODICAL: Silikattechnik, m0» 9, 1961, 496-398. 


PExT: Static procedures such as the quenching, method accordins to Belyanin, 
D.S., Lapin; v.V., and Toropov, Y.A. (Ref. 1: The physicai-chemical systems 
of silicate technology» 2nd revised edition, Moscow, Promstroiisdat. 1954) 

or the cone fall point method have found wide application for the investiga- 
tion of pha j i ist i The fall point 
method is easil i : j i st be considered 
fusibility diagram iven tcst conditions rather than phase diagrams of 
the systems examined, o Balyankin, p.S., Lapin, V.V., and Toropovs 
NA. (Ref. 1.). The quenchi ows reliable results only if the test 
material forms glass on rapid cooling. If; however, the material has @ high 
crystallization yelocity and does not form glass on quenching, results accord- 
ing to the quenching method are not always reliable. The authors deserine 4 
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The method is simple, reliable and nermits the 
of solidus and liquidus temperatures of well crystallizing melt 
fire-proof oxides in the temperature range of 1500° - 2400°C w 
ness of t 10°. The method is suitable for material which does not resect 
with molybcenum under purified helium, argon or nitrogen. Such substances 
are: BeQ, :.:t, CaO, SrQ, Alo0., la,03, and oxides of the rare earths, Si05, 
ZrOg, ThOo, Up. The method cannot bé@ recomended for systems containing 
oxides which are reduced at high temperatures or which, in molten stage, 
react with molybdenum, such as oxides of cobalt, iron, nickel, etc. The ar- 
rangement of the thermoelements in the furnace, the construction of the fur- 
nace, and the device for the mounting of the thermoelement are shown in 
Fig. 2. The upper part of the furnace was closed during the test with a 
special hood according to Budnikov, P.P., Tresvyatski, 5.G., Kushakovaki, 
V.I., (Ref. 5: Lecture #2193 at the 2nd International Conference of the UNO 
on Peaceful Application of Atomic Energy, Geneve, 1958) for the feeding and 
distribution of the shielding gas. The hood was not used at the berinnines 


2 eae 
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in accordance with Tresv atski, S.G., Kushakovski, V-I.; Belevantsev, v.00. 
(Ref 4s , Ogneupory (1960) no. 4, P 18C-181). Satisfying results withou: 
hood were, haweveary obtained only if the solidus and liquidus temperatures 
wore at 2,000°C or below. An elvetronic gompansation racorder RPP-09 with 
scale up. to 10 mV was used for recording the heating and cooling Curves, 
Such curves are usually recorded with a paper feeding speed of 6 mn/min. 

The tests were conducted with a cooling and heating velocity of 20 - 80 
degr/min. It seems important to stress the following facts: On recording 
by an electronpotentiometer the thermoelement is grounded through the cir- 
cuits of the apparatus. tt is therefore necessary to isolate the furnace 
and secondary coils of the transformer against the ground potential. If 
this is omitted, parasite electromotive forces appear in the thermoelement 
circuit, produced by the thermo-ion and thoermo-olectron emission at high 
temperatures. This parasitic EMF distorts the results of the rocordor. The 
switching-on and the breaking of the heating circuit must have no influence 
on the compensation recorder. The whole arrangement thermoelement - potent- 
jometer was calibrated according to the melting points of pure fire-proof 
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compounds, For this purpose the following values were established: 

MigAl 0, = 2135425°C; A150; = 2050%10°c; 3190, * 25105 = 1900710°C; 
MggSi0, = 1860220; CaAl,04 = 160025°C; MgSi0, = 156322°C; CaF, = 1410. 
10°C; MgO * CaO ~ 25105 = 139173°C. Chemically pure initial oxides were 
used for the proauction of binary and ternary compounds. The described 
method can be used successfully for the investigation of phase diagrams of 
metals, mixtures of metals and oxides, carbide, boride and sinilar systems. 
In such cases, however, the molybdenum plate ust be coated with a metal 
oxide, a high-temperature enamel or a similar substance in order to avoid 
its melting end fusing with the substances tested. There are four figures 
and 5 Soviet-bloc references. 


ASSOCIATION: Chemical-technological Institute ".D.I. Mendeleyev", Moscow 
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AUTHORS: Budnikov, P- Pes presyyetskiye eat: 
TITLE: Procedure for high-temperature thermal analysis of oxide 


systems 


PERIODICAL: Referativnyy ghurnal. Khimiya, nO. 3s 1962, 370-3715 
abstract 3K182 (Poroshk. metallureiy» /%- 4, 1961, 15-81) 


Texts A procedure is described for the high-temperature thermal analysis 
of oxide systems. A tungsten-molybdenum thermocouple, with a small 
molybdenum plate welded to the junction to serve as & crucible for the 
substances being investigated, is recommended for determining the solidus 


and liquidus points petween 1500 and 2400°G. The furnace used for neating vA 


to 2400°C has a heating tube made of electrograpnite, the tube is fitted 
with a special system of baffles to develod @ circulating Slow of ine>% 
gas (argon, helium, or pure nitrogen) which is fed into the furnace from 
above. This paffle arrangement prevents carbonization of the thermocouple 
ana the contents of the crucible from the gaseous phase. fhe procedure 
Gard 1/2 
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provides good results when determining the solidus and liquidus points for 


systems in substances which do not react with molybdenum up to 24009C. 
|Abstracter's note: Complete translation. ] 
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of the solidus and liquidus. Formation of solid solutions, or at nigh temperature 
stable compounds could not be observed. Systems with magnesium oxide are probacly 
also simple eutectic systems, but here the formation of solid solutions with a x 
Limited solubility at the side of the actinide oxide is possible. Systems with 
calcium oxide contain a liquidus of an eutectic type and a region of solid sclu- 
tions at the side of actinide oxide. In these systems formation of mei*ing {with 
decomposition) compounds is possible, put this question needs some further in~ 
vestigations. Systems with aluminum oxide are analogous to systems with beryi lium 
oxide, Systems with zirconium dioxide are characterized by wide regions of solid 
solutions of two types ,l&y pased on actinide oxide and on zirconium oxide, with 2 
two-phase region of these two solid solutions at intermediate concentrations. 
Characteristic for actinide oxide systems 1s the formation of solid solutions with 
an almost infinite solubility in the golid state. Systems with actinide oxides 
and Si0p are characterized by an eutecticum close to Si0p and by the formation ¢f 
orthosilicates of the type AcSi0y, melting with decomposition pelow the tempera” 

sure of the liquidus. In systems of actinide oxides with oxides of trivalen® rare 
earths a region of solid solutions is formed on the side of actinide oxide naving 
a two-phase region of the solid solution and Re203 (Re = rare earth) at the side 
of the rare earth oxide, In relation to systems with oxides of trivalent rare 
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earths. the following conclusions were presented: Systems with beryllium oxide are 
eutectic and analogous to systems with actinide oxides but they nave a very ow 
melting temperature of the liquidus (about 1,450 - 1,500°C). No investigations 

were made yet on systems with oxides of magnesium, calcium, and strontium. Cnarac- 
teristic for systems with aluminum oxide is the formation of compounds of the type 
ReA103; melting withort decomposition above 2,000°C, and the presence of two eutec 
tica, one between Re,037ReAl03 and the other between ReA103-A1P3- Apparently no 
solid solutions were formed petween the components in these systems. Systems with 
zirconium dioxide are characterized by wide regions of solid solutions» and aiffer 
from other systems by complexity. They .are not yet sufficiently investigated. 

Systems of rare earth oxides petween themselves are not investigated, put the 

authors assume the possibility of the formation of regions of solid solutions, 

soluble in the solid state almost to infinity in these systems. Systems with Si0o. 
are characterized py the formation of three silicates, and the presence of a wide 
region, of immiscibility in the Liquid state at the side of $105. The authors j 
point out that the conclusions presented are only tentative because of the insuf- X 
ficiency in investigating the whole discussed matter. There are 17 figures, and 

30 references: 11 Soviet-bloc and 19 non-goviet-bloc. The references to the 

most recent English-Language publications read as follows: P. E, Evans, J. Am. 
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TITLE: Effect of the compos 
hot-casting of ceramic Products 


PERIODICAL: Zhurnal prikladnoy khimii, y, 34, no, 3, 1961, 492-497 
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In some investigations, 88 published by P. oO, Gribovskiy (Ref, 1; Goryacheye 
lit'ye keramicheskikh lzdeliy [Hot casting of ceramic products], Gosenergoizdat, 


changes in viscosity of highly concentrated Suspension effeoted by changes in 
pressure were not observed, As structure-forming agent in the present investi- 
gations "koraks" N a 320 ground with water for 6 hours in a vibration mill was 

f used, The grain 81Ze of the powder was determined turbidimetrically and was 
found to be: 50 - HOw 5%, 40 - 30 4€, 30 - ye, / 21%,°10 ~ Su 
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filtration described by B, V. Deryagin et al. (Ref. 5: Opredeleniye vneshney 
udel'noy poverkhnosti poristykh tel po metodu filtratsii razrezhennogo vozdukha 
(Determination of the external specific surface of porous materials by the method 
of filtration of diluted air), Izd, AN SS8R, M. (1958)). Homogenized paraffin 
was used as binder (melting point 53°), natural wax (softening point 48-52°C) , 
and stearin (melting point 56°C). ‘The latter was of the commereial grade and 
contained stearic, palmitic and oleic acid. Viscosity of the mixes was determined 
by a rotating viscosimeter (with inner rotating cylinder) of the Volarovich 
system (Ref. 6: Tr. Poligraph. inst. CGIZ (19379), and the structural viscosity 
- shear stress [§, and rate gradient D were caleulated from corresponding 
ormulae, Fluidity for casting conditions under pressure {2-10 atm), i.e., for 
rate gradients thousand times higher than measurable on the Volarich viscosimeter, 
was estimated by measuring the filling depth of a spiral-shaped cavity (4 x 4 mm) 
with the mix at 2, 4, 6, 8, and 10 atm, The strength of the casts was determined 
by torsion tests on rod-shaped test samples, Fluidity eurves (Fig. 1) of mixes 
with 29 vol% binder show an abnormal character, The paraffin-base mix is similar 
to a Bingham system and near to a Newton's liquid, while the wax-base mix shows 
dilatation, i. e., an increase in the rate gradient effects an increase in struc- 
tural viscosity. The stearin-base mix shows thixotropy. The effect of shear 
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stress on structural viscosity of paraffin-, wax-, and stearin-base mixes is 
shown in Table 1. Curves on the effect of pressure on structural viscosity for 7_ 
mixes containing 8.5% of a two-component binder demonstrate a similar character 
of paraffin-wax-base and wax-base mixes, i.e., increase in structural viscosity 
with pressure, Paraffin-base mixes, on the other hand,are like stearin-base 
mixes showing thixotropy, 1.e,, decreased in structural viscosity with increasing 
pressure, This property is convenient for pressure easting. Curves on the effect 
of the composition of the binder on structural viscosity (Fig. 4) show for 
paraffin-wax base mixes a minimum at 25% wax contant in the binder, Structural 
viscosity of paraffin-stearin-base mixes increases with the stearin content in 
the binder for a pressure range until 16,000 dyne/om@ (Fig. 4). Structural 
strength of casts decreases by adding stearin to paraffin-base binders. The 
optinum composition for pressure casting was found to be 85% paraffin and 15% 
stearin binders. ‘The greatest strength is observed in casts based on paraffin- 
wax binders, Surface-active oleig acid decreases the struetural strength, but 
has a positive effeet on the fluidity of the mix. Optimum 'ameunt of oleié acid 
admixture is 3 weight % of the binder, Curves obtained for the casting’ ability 
of mixes under pressure (2-8 atm), estimated by the cavity-filling test, are 
linear and indicate that stearin-containing mixes have a much higher casting 
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I ability than paraffin- or paraffin-wax-base mixes in spite of the higher viscosity 
hee of stearin-base mixes measured on the viscosimeter, Thus it can be stated “that 
ia structural viscosity data are insufficient for the seleotion of optimum composi- 
i. tion if obtained only at small rate gradients, Also Engler's viscosimeter 1s not 
eng convenient for estimations of the quality of cast mixes, There are 7 figures, 

[4 ' 2 tables and 6 references: 4 Soviet-bloc and 2 non-Soviet-bloc, 
SUBMITTED: September 30, 1960 


Table 1: Values for the structural viscosity of. mixes at 80°C: 
| viscosity (poise) at sHear stress (‘in dyne; ) 


i a Type of binder in the mix 


Paraffin 
; Wax 
Stearin / 
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[Effect of radiation on metals and certain high-melting materials] 
Deistvie oblucheniia na metally i nekotorye tugoplavkie materialy. 
Kiev, Izd-vo Akad nauk USSR, 1962, 182 p. (MIRA 15:7) 
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(Metals, Effect of radiation on) 
(Materials, Effect of radiation on) 
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tseasakh poroshkovoi metallurgii. Kiev, Izd-vo AN Ukr. 
SSR, 1963. 3977 p. (MIRA 17:3) 
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spetsial'nykh splaviv. 2. Institut metallokeramiki i 
spstsial'nykh splavovy AN Ukr.SSR (for Yeremenko). 
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(Surface phenomena in melts and processes of powder metal— 

lurgy] Poverkhnostnye iavleniia y rasplavakh i protsessakh 

poroshkovol metallurgii. Kiev, Izd-vo AN USSR, 1963. 456 p. 
. (MIRA 18:1) 
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spetsial'nykh splaviv. “. Institut metallokeramiki i spe- 
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ORG: Institute of Materials Science Problems, Academy of Sciences SSSR (Institut 
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_ TOPIC TAGS: magnesium oxide, single crystal, optic erystal 


ABSTRACT: The microhardness, microbirttleness', chemical stability, transmission spect 7 
trum, and working of synthetic magnesium oxide (periclase) single crystals were stu- cea 
died.. The crystals are characterized by microhardness isotropy which amounts to Se 
926-946 kg/mm. They are more stable to attack by acids and molten alkali metals th a 
_| are pelycrystals or sintered Hg0. Single-crystals plates can Le diffusion-welded/ ft. 
- 1800~2000°C with a holding time of 30 to 60 min, and the welding seam obtained is op~ 
-| tically transparent. Heat shock causes splitting of the single crystals along the : 
| Cleavage plane. MgO single crystals are suitable materials for preparing optical wint [ie 
_ dows, lenses, and prisms for the 0.3-7.0 u spectral range not only at low but pro- 
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‘TITLE: Study of the optical properties of compounds formed in the systems Lng03-Sr0O and 
Ln203-Ba0 


: SOURCE: AN SSSR. Izvestiya. Neorganicheskiye materialy, v. 1, no. 8, 1965, 1368-1371 


‘TOPIC TAGS: crystal optic property, strontium compound, barium compound, samarium 
‘compound, europium compound, gadolinium compound, terbium compound, dysprosium 
compound, yttrium compound, erbium compound, thulium compound, scandium compound, 
lutetium compcund . ; ; 

. a 29s s 


i | ABSTRACT: The optical properties of crystals of type SrLn O4 and BalnyQ,, where Ln = 
ee ' Sm, Eu, Gd, Tb, Dy, Y, Er, Tm, Lu, and Sc, were atudied-on powders by the immersion 
‘method and on polished sections. The refractive indices of SrLnoO4 where Ln = Sm, Eu, Gd, 
|. Th, Dy, Se were within the range of values exhibited by the original oxides?/whereas the 
refractive indices where Ln ="Y, Ho, Er, Tm, Yb, Lu were higher by an average of 0.04. 
This indicates that the crystal lattices of these two sets of compounds differ in some respects, 
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even though the structural typ2 is the same. The crystal-optical characteristics show that 
‘these compounds belong to the calcium ferrite type. On the basis of the data, the existence of 
‘a new type of substructures is postulated for compounds of this class. These substructures 
belong to the rhombic class of SyRUNEAEY but have a hexagonal-type unit cell, Orig. art. has: 
a figure and 3 tables. 
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TITLE: Phase diagram of the system $9203-0r9°3 
¥ Py eee 
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ode _[SauRoE: AN SSSR. Izvestiya. Neorganicheskiye materialy, v.2, no.2, 1966 
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TOPIC TAGS: scandium compound, chromium compound, alloy phase diagran, 
|orstod feat tuatnrt Pa elite 

ABSTRACT: — ations! 4n the scandium trioxide-chromium triox 
4de system were studied in samples subjected to heat treatment in a high 
temperature furnace in an argon atmosphere. A phtographic investigation 
Was made by the conventional method with penetrating and reflected light; 
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ples. There was observed the existence of a compound which melts at 
2130+ 30°C, The probable composition of this compound is: Cro03/Se20% = 
1:3 or 1:4, ‘The initial oxides form solid solutions based on chromium 
oxide with a specific solubility of chromium oxide in scandium oxide is 
110 mole %. With a decrease in temperature, the specific solubility de- 
creases to 17 mole % scandium oxide and 5 mole % chromium oride. Orig. 
jJart. has: 6 figures and 2 tables. 
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TITLE: Crystal optical properties of synthetic periclase single crystals (3 


SOURCE: Kristallografiya, v. 11, no. 3, 1966, 459-463 


TOPIC TAGS: crystal optic property, single crystal, x ray diffraction analysis, ab- 
sorption spectrum 


ABSTRACT: Large single crystals of periclase were grown by directional solidification 
and their crystal optical properties were studied. The directional cooling resulted in 
columnar crystals having the crystallographic growth axes Jy, 93 and g2. Cubic shaped 
crystals adopted g, as the growth axis while 93 and g2 were typical of elongated crys~ 
tals. The crystal dimensions along the growth axis were 50 mm and 20-30 mm along the 

cross section. Generally, the synthetic periclase crystals were transparent; only in 

some cases did they appear cloudy as a result of micropores (0.01 mm) or microcracks. 

Photographs and micrographs of the crystals are shown. Negative crystals (gaseous in- 
clusions having crystalline forms) were observed and micrographs taken in the center of 
these showed a continuous mosaic structure. The crystals had a glassy shine and a Hohs 
hardness of 6. Chemical analysis revealed an impurity concentration of 0.0). to 0.5%; 
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Al, Fe, Si and Cr were the residual impurities. Vacuum annealing to 2200°C further re 
duced the impurities. Refraction and birefraction were observed to occur in the crys- ! 
tals. X-ray measurements gave  ,21240.002 4 as the lattice parameter of the primitive 
cubic cell. Chemical and thermal etching was done in order to bring out the mosaic 


angle of misorientation to be 5° and the dislocation density to be about 105-108 cm *. 
The absorption spectrum of the magnesium oxide crystals was measured for wavelengths 
ranging from 2 to 25 U.- From 2 to 6 u the absorption was absent, from 6 to 10 y it 
dropped sharply and from 10 to 25 p it was very strong. Orig. art. has: 6 figures. 
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TITLE: Study of the phase diagram of the Y20;-Cr203 system 2. 
1 so 
SOURCE: AN SSSR. Izv. Neorg materialy, Vv. d, no. 7, 1966, 42h 4 247 (> 


TOPIC TAGS: phase diagram, yttrium compound, chromium oxide 


ABSTRACT: The phase diagram of the Y203-Cr203 system was studied in the 1800-2500°C 
range, apparently for the first time, The diagram (see Fig. 4) was plotted on the 
basis of petrographic and x-ray structural studies of samples subjected to heat treat- 
ment in argon. It was found that the system contains only one compound of composition 
i:1, melting congruently at 2310230 °C. Tne compound undergoes 4 partial thermal dis- 

| sociation in the solid phase, which causes the maximum on the fusibility curve to be 
diffuse. The compound forms two eutectiest ono with Y203, composed of 72 mole % X20; 
and 28 mole 4 Cr20, and melting at 2020430°C, and one with Cr203, composed of 80 mole | 
% Cr203 and 20 mole % Y203, melting at 2070t30°C, Wo solid solations were observed in| 


the system. Orig. art. hast 3 figures and 1 table. 
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SOURCE: Zhurnal neorganicheskoy khimii. v. 11, no. 6, 1966, 1442-1445 


TOPIC TAGS: phase diagram, phase composition, niobium compound, chromium oxide 


ABSTRACT: The phase diagram of the Nd703-Cr203 system was studied in argon atmosphere 
in the 1800-2500°C range. Samples varying in composition by 2-5 mol % were prepared 
by threefold fusing of powdered mixtures of Nd203 and Cr203 for 2 hrs at,1200°C. The 
structures of various samples were examined on the4yRS-55 x-ray machineand the tem- 
peratures were measured with anfoptical pyrometer OPPIR-0 17.9 It was found that only 
one compound, niobium chromite--NbCr0O3, exists in the Nd203-Cr203 system in the 1800; 
-2500°C range. The NbCr03 has a melting point of 2330° and a density of 8.08 * 0.02 
g/cm3, Niobium chromite was found to form one eutetic with Nd 203 which is composed * | 
of 76 mol % Nd203 and 24 mol % Crz03 with a melting point of 2060 * 30°C, and one eu- | 
tetic with Cr203, which is composed of 78 mol % Crj03, and 22 mol % Nb203 with a melt-|— 
ing point of 2100 # 30°C. It was found that there are no phases in the Nb ,03-Cr203 

system which contain divalent chromium. Orig. art. has: 2 figures, 1 table. 
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